The predictive power of the dual absorptive model for Pomeron exchange amplitudes is critically studied. Applications are made to the helicity conserving amplitudes in pp -pp, and to the helicity nonconserving amplitudes in yp -pop. t
I
Since the model utilizes two-component duality, it treats separately the nondiffractive --and the diffractive --amplitudes.
It is assumed that the profile FR@) of a nondiffractive amplitude is peripheral, i. e. , concentrated around b C= R, with R N 1 fermi. A profile of the form FR@) = 6(b -R) would lead to Imf(t) cc JAA(Rfi). It was found that in the realistic cases of two body meson-baryon processes, 2 where FR(b) has a finite width, but is still peripheral, Imf(t) has the same gross features as JAh(R fi). We will first discuss in detail helicity conserving diffractive amplitudes.
We will then also comment on helicity nonconserving diffractive amplitudes. We have plotted in Fig. 1 two profile functions given by the above examples.
Profile A corresponds to equation (2) with p = .89 Fermi. Profile B is given by equation (3) with p = .6 Fermi and r = 3 Fermi-'. The parameters were chosen so that both profiles have a radius R = 1 Fermi. P (We define Rp arbitrarily but sensibly as 2 <b > . ) There is little numerical difference between the two profiles, and neither shape is preferred a priori.
In Fig. 2 we plotted the resulting amplitudes. Amplitude A is the well known structureless exponent.
Amplitude B has a zero at t = -. 8 BeV2. Note that this zero originates neither from a sharp-edge effect, nor from a profile which is constant over a range of b.
We conclude that in the framework of the dual absorptive model, helicity conserving diffractive amplitudes with zeroes (even for It I 5 1 BeV2) are as -3-natural as amplitudes having no structure.
A priori the model has therefore no predictive power on the presence of zeroes in t for these amplitudes, and the smooth behavior of such amplitudes in meson-baryon processes'-" should not be considered as a success of the model.
Since very small difference in Fp@) may produce or eliminate zeroes, it may easily happen that in some reactions, diffractive amplitudes are structureless, while in other reactions they possess zeroes in the range Itl 5 1 BeV2. It has been suggested4 that a zero at t = -. 8 BeV2 in the diffractive amplitudes of pp -pp is necessary to explain the break in the differential cross section and the double zero in the polarization, which are observed near t =-.8 Bev2. This zero was claimed to disprove the dual absorptive model. 4 We have shown that the possible existence of this zero is perfectly consistent with the model. Unfortunately, this consistency is due to the weakness of the model in predicting shapes of pomeron exchange amplitudes.
We next turn to helicityflip diffractive amplitudes, and for definiteness we shall specialize to the Ah = 1 amplitudes which may have been observed in YP -POP0 5
In trying to predict the form of these amplitudes, the dual absorptive model has an ambiguity which is even more serious than the one mentioned helicity nonconserving amplitude, and in deciding whether it is due to P exchange or due to an ordinary exchange.
The helicity nonconservation in yp -pop is manifested in the densitymatrix element Rep; o. 6 Under the following set of zeroth order assumptions: --, -1.
The dominant contribution to the process is Pomeron exchange,
2.
The Pomeron is purely imaginary, and conserves helicity at the meson-and at the nucleon-vertex. - (4) where in zeroth order iPh = T1 h. 1 his a pomeron contribution. 9 9 > is the imaginary part of an "effec tivef' (average) single flip amplitude, as demonstrated in equation (4) . It is therefore the relevant quantity in studying the problem which we face: understanding the nature of the helicitynonconservation, and determining whether it is due to P exchange or due to an ordinary exchange, such as the f and A2. Four criteria may be used for such an analysis. Fermi, and therefore have a zero at t N -. 6 BeV2. If J g Rep; o is due 2 to P exchange, nothing can be said a priori about its shape from the present dual absorptive model. The only conclusion which we can draw is that if
has no zero at -t = .6 Be 9, it cannot be due to f exchange. 2 The experimental data5 do not exhibit a zero at .6 BeV2, and r da \ dt Rep; 0 , was reported5 to be rather flat as a function of t, thus favoring an interpretation in terms of P exchange. Thus with the present data, the sdependence and the t-dependence of do ddt Rep; 0 suggest the existence , of small helicity nonconserving pomeron amplitude.
Better statistics is clearly needed to put this observation on a firm basis.
Using the dual absorptive model we have shown that the t-dependence of the amplitudes is an additional test, which can be used to supplement the criterion of s-dependence, in analysing the nature of helicity nonconservation.
These are the only criteria which may distinguish between P and f exchanges. In contrast to f exchange, we must make additional assumptions for P exchange if we are to proceed further in studying the details of the data. As an illustration, we assume:
(1) Ah = 1 P exchange is central; (2) Ah = 1 P exchange has the same profile as Ah = 0 P exchange. Since the Ah = 0 P exchange amplitudes in yp -pop are structureless, we take a Gaussian profile e -b2,' p2 , where p is determined from the slope of the helicity conserving amplitude as in equation (2). The resulting amplitude is (5) This amplitude is plotted in Fig. 3 
